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Abstract 


Hie economical deployment of aatelUtm to desirable for deep space planetary 

success of this nation's commercial space venture and 1 transfer vehicles needed to 

missions requiring earth escape tr^ectone* Up Pf w ^ C J^ solar thermal 

accnn^jBAthia task should ideally be snnple,tah^ and ^ 

ppSu particularly weU suited to thosemfcrions Seeding 
Marshall Space Flight Centeris, therefore, navioad from Lovr Earth Orbit (LEO) to 

solar thermal propulsion capable of transferring a jf yrfinde rtXV3)wnh three Castors and 

Geostationary Earth Orth (GEO) using a Lndd«<l Uarnch VebcMIX V3 ) 
a Urge shroud. Tbe errant design uses liquid hydrogen a. the 

lew effiptical off-axis parabolic solar collectors to fbcus “d®* ^ S^Sected to be 

wtndowless blade body type absorber. -The secondary collector for an overall 

approximately 1800:1 for the primary collector and 2.42.1 tor tnese«>«^r » the best 

concentration fector of nearly 440<hL The engme, . , “ ^ a impulse (Isp) of 860 

currently available chemical engines, proAices2 P 0 *®^ month. The launch and deployed 

sec. Transfer tunes to GEO are projected to be on the order of one month. Th 

configurations of the STUS are shown below. 

All aspects of the Mage were studied for technicti f<*Aairy The ^Usjndto« 
design. develn^. and operation oft* to nerticuler, 

that there are several components which will need ad davelooed in order to produce an 

tungsten material fabrication methodologies will n from the numerous startups and 

isStex which will be able to withstand the thanual cydu* 

shutdowns required of the engine. Tungsten is » technique? be 

suoe^l production of an *TOS Opticti —ns 

mastered along with the posmWe ' use of varro S» • ^ to maintain good pointing 

performed to date on the absorber indicate that qm . cavity's walls. The absorber 

accuracy (< 0.4°) to prevent hot spots from appearing on the 2540°K at a pressure 

nominai operating eondhions have the outlet hydrogen gas >« “ J54Cnt * 

of 172 kPa. Maximum wall temperature are calculated to be 


The sofer collectors, which „ used >„ — t 

absorber, will also require ^L e Stable. Jtmviolet (OV) rigidiaed structures 

manufacturing and testing for controllability of ^8 > .. . hotb ct a blv and accurately at the 

will be required. It is crucial that the loosed In ordi to reduce the wdght of 

solar absorber to achieve the required assemb i y j 3 inflatable. It is 

the collector and to package it mi a the solar UV radiation. The parabolic off-axis 

deployed pneumatically and ngidized after «I»sure polyamide canopy held in place by a 

reflector consists of an aluminized polyamide film and a clear poiyami 

low pressure gas. 

Also necessary for the operational upper stage development ate Urn 

composite tank and fluid /^T^Sd hydrogen is required 

relatively long transfer times required by the STUS. » 8 vehicle are all major drivers 

The number of engine bums and the woght scnsittvc Mture of «We«®a ^ ^ 

for the fluid management system and affect tt. mteracuon^tteme^contro^an ^ ^ 

In addition, the propellant management system must provide thcabsort^ g bc 

rates since the absorber will be operating close to us creep The feed 

undergoing continual thermal cycling as the refedsystem using the tank pressure 

losses. 

=Based on this point design, the total development cost J or t^t^HMand 

. a ill. TV,. m rf is estimated to be $1 5M dollars wun a i n 


rr— ^ased on this point design, the total development cost tor tne oi ^ 

approximately $100M dollars. The first unit cost is estimated tabeS d B 
$9M for the 10th and 25th unit respectively. These unit costs reflect savings of 


current systems. 
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